Background: Deep vein thrombosis (DVT) is a silent killer in hospitalized patients. Its prevalence in Thai population may be different from Western countries. Objective: To evaluate recognized risk factors for DVT in high-risk Thai patients according to the American College of Chest Physicians (ACCP). Methods: Hospitalized patients were prospectively enrolled at the Department of Medicine, Khon Kean Hospital. The study period was January 2010 to March 2011. Inclusion criteria were patients who were admitted with either (1) heart or respiratory failure or (2) one of the following conditions: cancer, sepsis, acute stroke, or inflammatory bowel disease. The admission length was at least four days. Patients were excluded if the hospitalization was because of venous thromboembolism or if there was a requirement for heparin therapy. Results: One hundred patients met the study criteria during the study. Of those, 5 patients (5%) had evidence of DVT by ultrasonography. None of these patients had pulmonary embolisms by computed tomographic angiography. In the multiple logistic regression analysis, only acute stroke was significantly associated with DVT. The adjusted odds ratio (OR) was 19.72; (95% confidence interval (CI) 1.37, 284.37). DVT was the only significant factor associated with death during admission with adjusted OR of 30.76 (95% CI: 2.02, 469.03).
Brief communication (Original)
Venous thromboembolism (VTE) is a silent killer and can result in sudden death [1] . The prevalence of VTE can vary from 5%-30% and may be different by ethnicity [2] [3] [4] [5] . The American College of Chest Physicians [6] recommended that hospitalized patients who are acutely ill and admitted because of heart failure or respiratory failure are at a high risk of deep venous thrombosis (DVT). In addition, advanced cancer, a previous history of VTE, sepsis, acute stroke, or inflammatory bowel disease also increase risk for DVT [6] . Primary prevention with heparin is beneficial.
The prevalence of DVT in the general population is significantly lower in Asian Americans than white Americans [7] . The prevalence of DVT among Asians and Pacific Islanders living in California was 6 in 100,000 and 23 in 100,000 in white people living in California [7] . Data regarding prevalence and risk factors of DVT in Thais are still limited. This study aimed to evaluate risk factors for DVT by ACCP criteria in hospitalized Thai patients at a tertiary care hospital.
Methods
The study protocol was approved by the ethics committee for human research, Khon Kaen Hospital (58/01/2553). All eligible patients provided signed written informed consent before their participation in the study. Hospitalized patients were enrolled prospectively at the Department of Medicine, Khon Kean Hospital. The study period was January 2010 to March 2011. The inclusion criteria were (1) heart or respiratory failure or (2) one of the following conditions; cancer, sepsis, acute stroke, or inflammatory bowel disease. The admission length must be at least four days. Patients were excluded if initial hospitalization was as a result of VTE or requirements for heparin therapy. Definitions of all mentioned variables are described elsewhere [6] .
Detection of DVT was performed by limited compression ultrasound and Doppler ultrasound at common femoral veins and popliteal veins by one radiologist (TA). The sensitivity and specificity of these ultrasound techniques are 65% and 96% [8] . The investigations were performed on day four of admission in all patients.
Detection of pulmonary embolism was performed within 14 days of admission in all patients. The diagnosis of pulmonary embolism was made by the Modified Wells Pretest Probability Scoring of Pulmonary Embolism [9] and computed tomographic (CT) angiography.
Sample size calculation based on previous studies [3] [4] [5] , the incidence of DVT was 5% in hospitalized patients with a deviation of 5% and two-sided confidence level of 95% and therefore a required study population of 73.
Eligible patients were divided into two groups; having DVT or no DVT on evidence of ultrasonography. Baseline and clinical characteristics of patients of both groups were compared using descriptive statistics. Wilcoxon rank-sum and Fisher's Exact tests were applied to compare the differences in numbers and proportions between the two group.
Univariate logistic regression analyses were applied to calculate the crude odds ratios of individual variables for having DVT. All clinically significant variables or P < 0.20 by unvaried analyses were included in subsequent multivariate logistic regression analyses. Analytical results are presented as crude odds ratios (OR), adjusted OR, and 95% confidence intervals (CI). All factors in multivariate analysis for having DVT were included in the multivariate logistic analysis for death. All data analyses were performed with STATA software (College station, Texas, USA).
Results
There were 100 patients who met the study criteria during the study period. Of those, 5 patients had evidence of DVT by ultrasonography. None of the patients had pulmonary embolisms by CT angiogram. All clinical variables were comparable between those who had DVT and those who did not have DVT ( Table 1) . Among those who had DVT, there was a higher proportion of patients with a body mass index equal to or more than 30 kg/m 2 compared with those who did not have DVT (1/5 vs. 1/95, P = 0.098). The patients with an acute stroke had a significantly higher number of DVTs (3/5 vs. 16/95, P = 0.046) than the other patients in the study. Four patients in the DVT group died during admission, while 12 patients in the no DVT group died (P = 0.002). 
Deep vein thrombosis in hospitalized patients
In the multiple logistic regression analysis, only acute stroke was significantly associated with having DVT. The adjusted OR (95% CI) was 19.72 (95% CI: 1.37, 284.37) as shown in Table 2 . DVT was the only significant factor associated with death during admission with adjusted OR of 30.76 (95% CI: 2.02, 469.03) as shown in Table 3 .
Discussion
The prevalence rate of DVT in hospitalized medically ill patients found at our Thai tertiary care hospital was 5%. Reports from the Western countries show that the incidence rate of DVT varied from 4.96% to 14.9% [3] [4] [5] . As previously reported, the incidence of DVT in Asian Americans may be lower than in white Americans. Different DVT incidences among races may be the result of genetic factors. Factor V Leiden is found in 0.5% of Asian populations, but up to 5% in white people. The activity of Protein C may also be less active in Asians than in white people [10] .
In the present study, acute stroke is shown to significantly increase risk of DVT in medically ill patients. The risk of DVT in acute stroke patients is increased by 19 times compared with other risk factors ( Table 2) . A report from China found that the prevalence of DVT in stroke patients was 21.7% [11] .
The present study found the prevalence of DVT in acute stroke somewhat higher than the study from China at 3/5 ( Table 1) . Immobilization may be an important risk factor of DVT in acute stroke patients.
Even though prevalence of DVT was low in this study, it was an independent factor for death during admission. Having DVT increases risk for mortality by 30 times after adjustment for all clinical variables in Table 3 . A D-dimer study may be useful in the diagnosis of DVT or pulmonary embolism, but it did not predict mortality in these high risk patients. Our data suggest that Thai patients with a high risk for DVT by ACCP criteria may have an overall low risk of developing DVT. If DVT does occur in these patients, the risk of death is 30 times greater.
A strength of this study is that all patients with a high risk for DVT were studied specifically for its occurrence and for pulmonary embolism. However, the study population was is small and may not represent the entire Thai population from other medical and surgical categories.
In conclusion, the prevalence of DVT in highrisk hospitalized patients by ACCP criteria was somewhat lower than found previously in Western countries. Admission because of acute stroke may increase risk of DVT and having DVT may result in high mortality. 
